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Section  1 
INTRODUCTION 


The  Silver  Bow  Creek  (SBC)  site  extends  from  the  Metro  Storm 
Drain  in  Butte,  Montana,  to  the  Warm  Springs  Treatment  Ponds 
and  follows  the  course  of  Silver  Bow  Creek  to  its  confluence 
with  the  upper  Clark  Fork  River.  The  SBC  site  is  an  extremely 
large  and  complex  area.  It  consists  of  mining  and  associated 
mill  wastes  remaining  from  over  100  years  of  mining  in  the 
Butte  area.  These  operations  have  extensively  changed  the 
area's  natural  environment. 

In  1983,  the  Environmental  Protection  Agency  (EPA)  placed 
SBC  and  contiguous  portions  of  the  upper  Clark  Fork  River  on 
the  National  Priorities  List  (NPL) . Designating  SBC  as  a 
Superfund  site  enabled  spending  of  funds  from  the  Comprehen- 
sive Environmental  Response,  Compensation,  and  Liability  Act 
(CERCLA)  of  1980  to  investigate  the  problems  at  the  site. 

The  Solid  and  Hazardous  Waste  Bureau  (SHWB)  of  Montana 
Department  of  Health  and  Environmental  Sciences  (MDHES) 
administers  this  project  through  a cooperative  agreement 
with  EPA. 

A Remedial  Investigation  (RI)  of  the  area  began  in  1984. 

The  purpose  of  this  initial  RI  was  to  define  the  general 
scope  and  nature  of  the  contaminant  problem.  Field  work  for 
this  initial  RI  was  conducted  between  November  1984  and 
January  1986.  The  draft  RI , comprised  of  a series  of  tech- 
nical reports,  was  completed  in  stages  in  1986.  The  final 
version  of  all  reports  was  submitted  to  MDHES  in  the  summer 
of  1987. 

The  Feasibility  Study  (FS)  for  the  SBC  site  began  in  February 
1986.  One  of  the  initial  tasks  for  the  FS  was  to  prepare  a 
site-wide  public  health  and  environmental  assessment  (PHEA) . 
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Once  this  task  began  it  became  obvious  that  the  existing  RI 
data  were  not  adequate  to  prepare  a PHEA  that  would  meet  EPA 
guidelines.  Guidelines  include  the  Superfund  Public  Health 
Evaluation  Manual  (EPA  1986a)  and  methodologies  published  in 
the  Federal  Register  (EPA  1986b,  1986c,  1986d) . Preparation 
of  the  PHEA  was  suspended,  the  Task  Order  with  MDHES  was 
modified,  and  identification  of  additional  data  needs  was 
begun . 

A draft  technical  memorandum  was  prepared  November  1986 
identifying  additional  data  needed  for  completion  of  a site- 
wide PHEA.  This  memorandum  identified  data  needs  by  media 
within  each  Feasibility  Study  Unit  (FSU) . (FSU's  were  delin 
eated  geographically  during  the  initial  phase  of  the  FS  in 
order  to  handle  the  large  size  of  the  site.)  The  rationale 
for  obtaining  the  additional  data  and  the  general  location 
for  additional  data  were  identified  by  a series  of  graphics 
showing  population  areas,  tailings  locations,  wind  direction 
previous  sample  locations,  etc.  Project  efforts  were  then 
concentrated  in  a different  direction  and  the  PHEA  was  put 
on  hold. 

A supplemental  RI  was  completed  June  1987  for  the  purpose  of 
collecting  sufficient  data  to  support  the  FS  for  the  site. 

A target  date  had  been  set  for  completion  of  the  first  oper- 
able unit  feasibility  study  (OUFS) . [The  FSU's,  originally 
designed  to  break  the  site  into  manageable  sizes  and  reduced 
complexity,  have  been  dropped.  Operable  units,  which  are 
designed  to  handle  a common  "problem"  within  a site  (not  a 
geographic  area)  have  been  defined  and  replace  the  FSU's.] 
Before  the  OUFS  can  be  completed,  the  site-wide  PHEA  must  be 
performed . 

Since  the  technical  memorandum  on  data  needs  for  the  PHEA 
was  completed,  additional  data  have  been  collected  in  the 
form  of  the  supplemental  RI  and  completion  of  the  initial 
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RI . This  necessitated  a review  of  the  data  requirements  for 
the  PHEA , in  the  event  that  these  data  requirements  had  been 
met.  Table  1-1  lists  the  documents  reviewed.  After  this 
review,  a revised  list  of  data  requirements  was  developed. 
The  revised  data  requirements  were  discussed  November  3, 
1987,  with  both  State  and  Federal  agency  personnel.  A con- 
sensus was  reached  as  to  what  additional  data  was  required 
for  a preliminary  site-wide  PHEA. 

The  purpose  of  this  second  technical  memorandum  on  data 
needs  is: 

o To  identify  the  additional  data  required  as  agreed 
on  at  the  November  3 meeting 

o To  specify  the  field  procedures  for  gathering 

additional  samples,  i.e.,  the  location,  number, 
and  handling  of  samples 

o To  document  the  evaluation  process  for  determining 
what  additional  data  are  required 

This  memorandum  will  be  similar  to  the  first  technical  memo- 
randum on  data  needs  in  that  the  available  data  in  each 
media  will  be  reviewed  by  FSU  (the  use  of  FSUs  is  a conve- 
nience) . 

Data  sufficiency  is  based  on  the  number  and  location  of 
existing  data  (shown  as  a graphic  display  of  where  samples 
were  taken  or  are  currently  being  taken) , the  location  of 
current  or  historic  contamination,  the  location  of  receptor 
populations,  and  an  evaluation  of  exposure  routes  based  on 
current  and  potential  land  use,  wind  direction,  etc.  Where 
additional  data  are  needed,  the  rationale  for  obtaining  the 
data;  the  location  of  sampling;  and  the  number  of  samples  is 
stated . 
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Table  1-1 

DOCUMENTS  REVIEWED 


Draft  Technical  Memorandum,  Evaluation  of  Data  Needs,  Site- 
Wide  Public  Health  and  Environmental  Assessment,  November  25, 
1986  . 

Surface  Water  and  Point  Source  Investigation,  Appendix  A, 
Parts  1 and  2.  Revised  report,  January  1987. 

Groundwater  and  Tailings  Investigation,  Appendix  B,  Parts  1 
through  4.  Revised  Report,  April  1987. 

Warm  Springs  Ponds  and  Operating  Life  Study,  Appendix  C, 

Parts  1 and  2.  Revised  Report,  March  1987. 

Riparian  Vegetation  of  Silver  Bow  Creek  and  the  Upper  Clark 
Fork  River,  Appendix  D,  Part  2,  plus  maps.  April  1986. 

Agriculture  Investigation,  Appendix  D,  Part  3.  Revised 
Report,  July  1986. 

Macroinvertebrate  Study,  Appendix  E,  Part  1.  Revised  Report, 
May  1986. 

Bioassay  Investigation,  Appendix  E,  Part  2.  Revised  Report, 
June  1986. 

Fish  Tissue  Investigation,  Appendix  E,  Part  3.  Draft,  May 
1986  . 

Waterfowl  Investigation,  Appendix  E,  Part  4.  Draft,  February 
1986  . 

Data  Summary  Report,  Supplemental  Remedial  Investigation, 

July  1987. 
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Section  2 of  this  memorandum  discusses  the  site  characteris- 
tics, both  human  and  environmental.  Potential  exposure  path- 
ways are  generalized  for  the  entire  site  and  shown  graph- 
ically. Section  3 presents  the  evaluation  of  existing  data 
and  need  for  additional  data.  The  location  and  number  of 
additional  samples,  if  required,  is  stated. 
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Section  2 

SITE  CHARACTERISTICS  AND  EXPOSURE  PATHWAYS 


Site  characteristics  include  population  distributions,  land 
use,  development  potential  and  climate.  The  discussion  is 
divided  by  FSU.  After  the  discussion  of  site  characteris- 
tics by  FSU,  generalized  site-wide  exposure  pathways  are 
depicted  graphically.  Not  all  exposure  pathways  depicted 
will  pertain  to  any  one  location  at  the  site. 


FSU  CHARACTERISTICS 


FSU  1-1 


This  FSU  encompasses  a portion  of  the  area  within  the  city 
limits  of  Butte  along  the  Metro  Storm  Drain.  The  area  along 
the  Metro  Storm  Drain  (MSD)  is  highly  populated,  and  numer- 
ous residences  are  scattered  throughout  the  Blacktail  Creek 
area.  Figure  2-1  depicts  the  population  distribution  within 
this  FSU. 

Examination  of  current  and  historic  aerial  photographs  indi- 
cate substantial  areas  of  historic  tailings  behind  impound- 
ments and  f luvially-deposited  tailings  within  this  FSU.  The 
general  location  of  these  is  shown  in  Figure  2-2.  Historic 
tailings  deposits  resulting  from  impoundments  are  found  pre- 
dominantly above  Harrison  Avenue  extending  to  the  Berkley 
Pit.  This  area  has  been  substantially  reworked  and  the 
tailings  partially  buried.  The  area  is  also  poorly  drained 
and  poorly  vegetated. 

The  floodplain  tailings  deposits  are  predominantly  below 
Harrison  Avenue  to  Montana  Street.  These  deposits  are  in 
all  likelihood  less  extensive  than  the  tailings  above 
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FIGURE  2— 1.FSU  1—1 

POPULATION  AND  GENERAL  LAND  USE 
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Harrison  Avenue.  Commercial  development  and  limited  resi- 
dential development  have  taken  place  in  the  general  vicinity 
of  both  of  these  areas.  Both  areas  are  used  for  recreational 
purposes  by  children,  i.e.,  bikes  and  motorcycles. 

Wind  direction  is  predominantly  from  the  west/ southwest  which 
would  spread  surface  contaminants  across  the  northern,  pop- 
ulated portion  of  this  FSU.  Historic  smelters  may  have  also 
caused  contamination  of  surface  soils  in  this  FSU.  Meteoro- 
logical stations,  owned  and  operated  by  Anaconda  Minerals, 
the  responsible  party  (RP) , are  located  within  the  northern 
portion  of  this  FSU. 

FSU  1-2 


Although  this  FSU  is  not  highly  populated  (approximately 
180  persons  according  to  the  Montana  Department  of  Commerce) , 
the  potential  for  growth  due  to  the  proximity  to  Butte  is 
present.  The  north  and  east  boundary  of  this  FSU  is  adja- 
cent to  the  city  limits  of  Butte.  Figure  2-3  depicts  the 
populated  area  and  the  general  land  use  of  this  FSU. 

The  area  is  zoned  for  light  industrial  use.  The  Butte  Sew- 
age Treatment  Plant  is  within  this  FSU.  Currently,  the  only 
planned  development  within  this  FSU  is  the  Butte  end  of  an 
historic  train  tour  operation.  The  development  will  use 
reconditioned  historic  trains  to  carry  tourists  between 
Anaconda  and  Butte  on  the  Butte,  Anaconda,  and  Pacific  Rail- 
road tracks.  The  tracks  are  in-place,  however,  it  is  antici- 
pated that  a structure  would  be  built  at  the  end  point  of 
the  tour . 

The  Colorado  Tailings,  a 40-acre  tailings  deposit,  is  located 
in  the  middle  of  this  area.  The  Colorado  Tailings  are  used 
by  recreationalist  for  dirt  bikes,  and  dust  originating  from 
these  activities  can  be  transported  downwind  onto  adjacent 
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FIGURE  2-3.FSU  1-2 

POPULATION  AND  GENERAL  LAND  USE 


areas.  Another  tailings  deposit,  upstream  of  the  Colorado 
Tailings  deposit,  is  visible  on  1954  aerial  photographs. 

This  deposit  has  been  reworked  and  partially  covered  and  is 
now  used  as  a manganese  stockpile  by  the  U.S.  Department  of 
Defense  (DOD) . This  is  shown  in  Figure  2-4.  The  use  of 
this  area  by  the  DOD  has  decreased  public  access.  Since 
this  area  has  been  covered  and  secured,  the  potential  expo- 
sure to  these  historic  tailings  has  been  reduced  from  pre- 
vious years.  However,  dust  from  these  deposits  may  have 
moved  onto  adjacent  sites  during  the  years  when  the  deposits 
were  exposed.  Data  indicate  that  groundwater  has  been  con- 
taminated from  movement  through  the  buried  tailings  in  this 
FSU . 

FSU  AREA  II 


The  area  within  this  FSU  is  populated  with  small  towns  and 
rural  residences.  The  population  of  the  streamside  FSU  is 
approximately  800  persons.  Figure  2-5  shows  the  approximate 
locations  of  populations  within  this  FSU. 

The  areas  adjacent  to  the  creek  are  used  by  recreat ionalists 
for  all-terrain-vehicles  (ATV)  and  motorcycles,  and  by  duck 
hunters . 

The  floodplain  throughout  this  area  gets  progressively  wider 
further  downstream.  In  FSU  II-l  the  floodplain  extends  5 to 
50  feet  away  from  the  creek.  Downstream  in  FSU  II-2,  the 
floodplain  broadens  from  300  to  1,200  feet  in  width  on 
either  side  of  the  creek.  The  floodplains  are  typically 
flat  and  barren  of  vegetation.  The  tailings  deposits  gener- 
ally contain  silt  and  fine  sand  sized  particles.  High  winds 
with  subsequent  entrainment  of  floodplain  deposits  causes  a 
significant  fugitive  dust  problem  in  this  area.  Dust  blows 
predominantly  from  the  west/ southwest  which  could  impact 
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NOTE:  SITE  FEATURES  ARE  NOT  TO  SCALE. 


PLANNED  HISTORIC  TRAIN  TOUR  FOLLOWS 
EXISTING  BUTTE,  ANACONDA  AND  PACIFIC 
RAILROAD  TRACKS 


residents  living  downwind  of  the  floodplains.  This  is  shown 
in  Figure  2-6. 

The  historic  use  of  Silver  Bow  Creek  for  irrigation  may  have 
added  to  or  caused  surface  soil  contamination  in  areas  fur- 
ther from  the  floodplain.  As  shown  in  Figure  2-7 , irriga- 
tion ditches  were  found  on  the  hills  south  of  the  creek  near 
Rocker  and  further  downstream  north  of  the  creek  and  west  of 
Ramsay.  Sampling  was  conducted  near  the  irrigated  areas 
west  of  Ramsay,  and  data  may  be  extrapolated  to  those  areas 
near  Rocker.  This  is  dependant  upon  soil  type,  duration  of 
irrigation  practice,  and  other  environmental  factors. 

ROCKER  FSU 


The  arsenic  pole  treating  facility  has  been  closed  for  many 
years.  The  town  of  Rocker  still  has  a population  of  approx- 
imately 100  persons,  and  single  family  homes  are  scattered 
in  the  general  vicinity.  No  data  are  available  to  determine 
if  an  arsenic  problem  exists  in  the  residential  area.  Fig- 
ure 2-7  depicts  the  general  location  of  this  FSU.  Figure  2-8 
shows  the  residential  area  of  Rocker  in  conjunction  with  the 
old  arsenic  plant.  This  area  is  subject  to  high  winds  which 
have  been  known  to  cause  a substantial  fugitive  dust  problem. 

Construction  of  a KOA  Campground  is  planned  close  to  the 
creek  and  the  railroad  line,  slightly  downstream  from  Rocker. 
This  would  result  in  only  transient  exposures,  however,  at 
high  concentrations  of  arsenic  (1  percent  or  10,000  ppm), 
this  could  have  a negative  impact  on  small  children. 

FSU  III-l 


This  area  of  Silver  Bow  Creek  is  in  a rugged  section  of  can- 
yon with  limited  access.  The  town  of  Finlen,  with  a popula- 
tion of  approximately  15,  and  a single  residence  are  the 
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NOTE:  SITE  FEATURES  ARE  NOT  TO  SCALE. 
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FIGURE  2-6.FSU  STREAMSIDE  AREA  H 
POTENTIAL  DUST  SOURCES  AND 
SELE  CTED  METEOROLOGICAL  INFORMATION 
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only  permanent  receptors  within  this  stretch.  Figure  2-9 
shows  the  population  locations.  No  development  is  planned 
within  this  FSU,  however,  it  may  be  used  by  recreationists 
for  hunting. 

Some  irrigated  lands  are  present  in  this  FSU.  Water  rights 
are  currently  held  on  the  creek  within  this  reach,  making 
possible  the  use  of  Silver  Bow  Creek  water  as  an  irrigation 
source.  Figure  2-10  shows  the  active  irrigation  withdrawal 
point  and  irrigated  lands.  The  agricultural  investigation 
has  shown  that  soils  increase  in  metals  concentration  through 
the  use  of  Silver  Bow  Creek  as  an  irrigation  source.  These 
soils  then  have  the  potential  to  become  wind  blown,  further 
spreading  the  contamination. 

FSU  III-2 


This  area  supports  rural  residents  and  a commercial  hot 
springs.  The  population  is  estimated  to  be  approximately 
180  persons.  A junk  yard  is  planned  for  the  north-east  sec- 
tion of  this  FSU.  This  type  of  development  could  result  in 
employees  spending  extended  periods  of  time  outdoors  during 
the  work  day.  Demographics  and  land  use  are  shown  in 
Figure  2-11. 

Large  tracts  of  land  are  used  for  agriculture,  and  Silver 
Bow  Creek  is  still  used  as  an  irrigation  source.  Historic 
irrigation  of  agricultural  lands  has  contributed  to  metals 
loading  of  soils,  as  evidenced  by  upslope  and  downslope  sam- 
ples taken  during  the  RI . Lands  no  longer  used  for  agricul- 
ture have  been  abandoned,  do  not  support  vegetation,  and 
contribute  to  the  fugitive  dust  problem  caused  by  strong 
winds  in  the  area.  Figure  2-12  outlines  areas  of  abandoned 
agricultural  lands  that  are  a potential  fugitive  dust  source. 
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FIGURE  2-8  FSU  HI-1 
POPULATION  AND  GENERAL  LAND  USE 


FIGURE  2-10.FSUin-1 
AGRICULTURAL  LAND  USE 


FIGURE  2-11. FSU  HI-2 
POPULATION  AND  GENERAL  LAND  USE 


The  barren  nature  of  the  floodplain  deposits  contributes  to 
the  fugitive  dust  problems  in  the  area.  Floodplain  deposits 
are  shown  in  Figure  2-12. 

FSU  IV 

This  FSU  supports  a large  population,  approximately  12,000  per- 
sons, including  the  town  of  Anaconda.  Existing  demographics 
and  land  use  is  shown  in  Figure  2-13. 

The  dominant  attraction  in  this  FSU  is  the  Warm  Springs 
Treatment  Ponds.  Fisherman  and  hunters  utilize  these  ponds. 

The  potential  exists  for  these  users  to  be  exposed  to  sedi- 
ments, either  wet  or  dried,  during  use  of  the  area.  Dried 
sediments  could  become  wind  borne  as  the  winds  blow  from  the 
north,  up  the  creek  in  this  FSU.  Meteorological  stations 
are  operating  in  this  FSU,  however,  they  are  upwind  of  the 
area  where  exposures  could  occur.  Figure  2-14  shows  the 
location  of  these  stations  and  the  predominant  wind  direc- 
tion along  with  potential  sources  of  fugitive  dust. 


EXPOSURE  PATHWAYS 


Figure  2-15  outlines  the  potential  exposure  pathways  of 
receptors  to  soil,  surface  water,  sediments,  groundwater, 
and  air.  These  pathways  are  generalized  for  the  entire 
site,  and  some  pathways  may  not  be  pertinent  to  an  indi- 
vidual location.  This  figure  shows  the  interactions  between 
media.  These  various  interactions  magnify  the  exposure 
potential  of  receptors  to  site  contaminants.  The  potential 
generalized  receptors , exposure  pathways , and  interactions 
are  useful  to  keep  in  mind,  along  with  FSU  specific  charac- 
teristics, when  evaluating  the  types  of  data  available  to 
assess  public  health  and  environmental  impacts. 
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WARM  SPRINGS 
TREATMENT  PONDS 


WARM  SPRINGS 
TREATMENT  PONDS 


FIGURE  2-14.FSU  Iff 
POTENTIAL  DUST  SOURCES  AND 
SELECTED  METEOROLOGICAL  INFORMATION 


DUST  EMISSIONS/INHALATION 
FROM  RECREATIONAL  USE 
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Section  3 
DATA  EVALUATION 


The  following  sections  discuss  the  data  available  for  soils, 
surface  water  and  sediments,  groundwater,  and  air.  Addi- 
tional data  needed  for  each  media  are  discussed  and  documen- 
tation as  to  why  additional  data  are  necessary  to  perform  a 
public  health  and  environmental  evaluation  is  provided. 


SOILS 


FSU  1-1 


Available  Data 


No  surface  soils  data  were  collected  during  the  RI . Split 
spoon  samples  were  collected  during  installation  on  monitor- 
ing wells  during  the  RI . Samples  collected  were  obtained 
several  feet  below  the  surface  and  are  not  indicative  of 
surface  soil  conditions.  Tailings  deposits  and  waste  dumps 
resulting  from  historic  underground  mining  were  sampled  dur- 
ing the  1983  Hydrometrics  study  for  Anaconda  Minerals  Company 
(AMC) . These  samples  were  analyzed  for  total  metals  and  are 
not  considered  indicative  of  general  surface  soil  charac- 
teristics . 

Two  soils  studies  are  currently  underway  in  the  Butte  area. 
The  data  generated  will  be  useful  for  determining  contami- 
nants in  soils  of  residential  areas  within  this  FSU. 

Additional  Data  and  Rationale 


Two  ongoing  studies  in  the  residential  areas  of  this  FSU 
should  provide  useable  data  with  which  to  evaluate  potential 
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health  impacts  to  residents.  Additional  data  is  not  required 
at  this  time. 

The  issue  of  background  concentrations  will  be  addressed  by 
a literature  review.  The  review  will  determine  concentra- 
tions of  inorganics  in  environmental  media  at  geologically 
similar  sites  that  have  not  been  mined,  or  prior  to  mining 
activities.  If  the  literature  shows  that  pre-mining  envi- 
ronmental concentrations  are  several  orders  of  magnitude 
below  current  concentrations,  background  samples  may  not  be 
an  issue  at  this  site.  If  pre-mining  concentrations  stated 
in  the  literature  are  close  to  what  is  present  at  the  site, 
background  samples  will  have  to  be  obtained. 

FSU  1-2 


Available  Data 


No  surface  soil  data  were  collected  during  the  RI . Tailings 
material  samples  were  taken  from  locations  on  the  Colorado 
Tailings  during  the  1983  Hydrometrics  investigation.  These 
locations  are  shown  in  Figure  3-1.  No  historic  surface  soil 
data  are  available.  Historic  data  are  available  from  sam- 
ples collected  on  mine  dumps  north  of  the  FSU. 

Additional  Data  and  Rationale 


Tailings  material  data  can  be  used  to  determine  if  there  is 
a potential  public  health  threat  to  residents  and  workers 
downwind  of  a large  source  of  contamination.  Additional 
data  are  not  required  at  this  time. 

FSU  AREA  II 

This  area  includes  the  streamside  areas  within  1 mile  on 
either  side  of  the  creek  in  both  FSU  II-l  and  FSU  II-2. 
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FIGURE  3-1. FSU  1-2 
POTENTIAL  DUST  SOURCES  AND 
SELECTED  METEROLOGICAL  INFORMATION 


These  areas  were  combined  because  of  the  similarities  of  the 
stream  side  areas.  The  Rocker  FSU  was  split  out  of  FSU  II-l 
and  is  considered  a separate  FSU. 

Available  Data 


Ten  tailings  samples  were  taken  along  the  Silver  Bow  Creek 
streambank,  one  sample  was  taken  from  historically  irrigated 
soils  and  one  sample  was  taken  from  unirrigated  soils  during 
the  RI . Figure  3-2  shows  the  location  of  these  sampling 
sites.  No  other  known  historic  data  are  available  for  this 
area . 

Additional  Data  and  Rationale 

Additional  soils  data  will  be  obtained  from  the  residential 
area  of  Ramsay.  Dust  storms  have  been  seen  in  this  area  and 
the  potential  for  migration  of  tailings  from  Ramsay  flats 
exists.  Surface  soil  samples  from  residential  areas  will 
determine  if  contamination  exists.  From  there,  realistic 
intake  values  can  be  developed  for  determining  potential 
risk . 

XRF  screening  will  be  initially  conducted  in  the  residential 
areas  of  Ramsay.  XRF  screening  will  be  used  to  determine 
"hot”  spots,  or  areas  of  differential  readings.  The  popula- 
tion of  Ramsay  could  support  100  residences.  If  100  resi- 
dents are  within  the  downwind  area,  at  least  50  of  these 
will  be  screened  using  XRF  (50  percent  minimum  screen) . The 
50  selected  will  be  those  most  likely  to  trap  wind  blown 
dust  and  areas  used  by  children  (i.e.,  the  ones  closest  to 
the  playgrounds. 

Surface  soils  samples  will  be  taken  in  locations  that  give  a 
"high"  reading  with  XRF.  Samples  will  be  taken  from  10  per- 
cent of  the  homes  screened  (i.e.,  if  50  homes  are  screened. 
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it  will  result  in  five  samples  sent  for  analysis) . Each 
sample  sent  in  for  analysis  will  be  a composite,  consisting 
of  three  subsamples  taken  in  one  area  (i.e,,  one  yard,  one 
playground,  one  baseball  diamond,  etc.).  The  exact  locations 
cannot  be  shown  on  a map,  as  they  will  depend  upon  interpre- 
tation of  field  results.  If  all  areas  provide  similar  XRF 
readings,  samples  will  be  taken  in  areas  of  most  probable 
wind  deposition.  This  will  eliminate  the  possibility  of  an 
evenly  distributed  high  background  of  metals. 

ROCKER  FSU 


Rocker  was  the  site  of  a pole  treating  plant  that  used  arse- 
nic for  treatment  of  wood.  The  area  was  separated  from  the 
rest  of  FSU  II  because  of  the  high  concentrations  of  arsenic 
(1  percent)  found  in  grab  samples  taken  from  the  plant  site 
during  the  RI . 

Available  Data 


Three  surface  grab  samples  and  three  samples  at  depth  were 
taken  during  the  RI  effort.  The  surface  samples  were  taken 
from  the  general  locations  depicted  in  Figure  3-3. 

Additional  Data  and  Rationale 


Additional  surface  soil  samples  from  the  residential  areas 
will  be  taken.  High  winds  in  this  area  may  spread  con- 
tamination some  distance  from  the  plant.  It  is  not  now  pos- 
sible to  determine  the  public  health  risk  from  the  potential 
wind  born  spread  of  highly  contaminated  soils. 

Surface  soil  sampling  at  Rocker  will  be  performed  in  the 
same  manner  as  at  Ramsay.  XRF  screening  will  be  performed 
on  at  least  half  of  the  residences  in  Rocker.  The  total 
number  of  residences  is  anticipated  to  be  50  or  less.  At 
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least  25  of  these  are  to  be  screened  and  samples  taken  in  at 
least  five  areas,  including  the  areas  where  children  play. 
Refer  to  FSU  Area  II  for  details  on  additional  sampling 
methodology . 

FSU  III-l 


Available  Data 


No  samples  were  taken  during  the  RI . No  known  historic  data 
are  available. 

Additional  Data  and  Rationale 


This  area  is  sparsely  populated.  It  is  unlikely  that  coarse 
tailings  material  found  along  the  streambed  would  become 
wind  blown.  Data  on  agricultural  lands  from  adjacent  areas 
will  be  used  to  characterize  the  upland  soils  in  this  area. 
Additional  data  are  not  required  at  this  time. 

FSU  III-2 


Available  Data 


As  part  of  the  RI  effort,  seven  samples  were  taken  on  agri- 
cultural lands,  both  upslope  and  downslope  of  irrigation 
canals,  and  two  samples  were  taken  in  the  streamside  tail- 
ings. These  locations  are  shown  in  Figure  3-4. 

Additional  Data  and  Rationale 


No  additional  data  are  required  at  this  time. 
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FSU  IV 


Available  Data 


No  surface  soil  data  are  available  from  the  Warm  Springs 
Ponds  FSU.  Ten  to  twelve  split  spoon  samples  and  a few  pond 
bottom  sediment  samples  were  collected  from  this  area.  Addi 
tional  samples  are  currently  being  collected  that  will  be 
used  to  indicate  surficial  material. 

Additional  Data  and  Rationale 


No  additional  samples  are  necessary. 


SURFACE  WATER  AND  SEDIMENTS 

Surface  water  sampling  stations  were  sampled  several  times 
during  the  course  of  the  RI . Samples  were  analyzed  for  only 
selected  parameters  during  the  RI ; no  full  metals  scans  are 
available.  High  flow  samples  were  obtained  during  the  late 
winter  and  spring  of  1986.  High  flows  during  this  period 
are  not  indicative  of  "true"  high  flows  because  of  drought 
conditions.  The  spring  1986  sampling  was  completed  at 
20  sampling  stations. 

Samples  taken  during  high  flows  provide  the  high  end  of  the 
range  of  compound  concentrations  that  may  be  present  in  the 
stream.  High  flows  that  remain  within  the  bank  will  result 
in  the  maximum  amount  of  scouring  and  bank  sloughing.  This 
activity  will  add  to  the  metals  content  of  the  creek.  In- 
creased flow  and  runoff  may  also  change  the  chemistry  of  the 
stream  and  increase  the  solubility  of  the  metals  present. 
Samples  taken  during  high  flow  are  an  indication  of  the  maxi 
mum  concentration  of  contaminants  possible. 
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Background  information  for  surface  water  will  be  treated  in 
the  same  manner  as  soils.  A literature  review  will  deter- 
mine concentrations  of  inorganics  in  surface  waters  that  are 
relatively  unaffected  by  past  mining  practices.  If  the  lit- 
erature shows  that  pre-mining  environmental  concentrations 
are  several  orders  of  magnitude  below  current  concentra- 
tions, background  samples  may  not  be  an  issue  at  this  site. 
If  pre-mining  concentrations  stated  in  the  literature  are 
close  to  what  is  present  at  the  site,  areas  will  have  to  be 
located  and  samples  obtained  for  background  conditions. 

FSU  1-1 


Available  Data 


Five  surface  water  sampling  stations  are  located  in  FSU  1-1. 
These  are  shown  in  Figure  3-5.  One  sediment  sampling  sta- 
tion (bedload)  is  found  in  this  FSU.  All  stations  were 
included  in  the  spring  high  flow  sampling  event,  however, 
insufficient  runoff  precluded  sampling  all  locations.  A 
sediment  sample  was  obtained  at  SS-04  during  high  flows. 

Additional  Data  and  Rationale 


High  flow  data  will  be  obtained  if  a suitable  flow  event 
occurs . 

FSU  1-2 


Available  Data 


Six  surface  water  sampling  stations  and  one  bedload  sediment 
sampling  station  are  within  this  FSU.  Two  point  source  sta- 
tions were  established  in  this  FSU.  These  are  shown  in  Fig- 
ure 3-6.  These  stations  were  sampled  many  times  during  the 
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FIGURE  3-B.FSU  1—1 

SURFACE  WATER  AND  SEDIMENT  SAMPLING 
LOCATIONS:  AVAILABLE  DATA 
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RI . The  SS-Cotails  station  was  sampled  during  a rainfall 
runoff  event  in  1986.  Station  SS-06  was  sampled  for  bedload 
sediment  during  high  flows. 

Additional  Data  and  Rationale 


No  additional  surface  water  data  are  required. 
FSU  AREA  II 


Available  Data 

Nine  RI  surface  water  sampling  stations  and  two  RI  bedload 
sediment  sampling  stations  are  within  this  FSU.  These 
sampling  stations  are  shown  in  Figure  3-7.  Seven  surface 
water  stations  and  bedload  stations  were  scheduled  to  be 
sampled  during  spring  runoff. 

High  flow  snowmelt  runoff  samples  were  collected  at  sampling 
stations  SS-10,  SS-11,  SS-12,  SS-13,  and  SS-14.  Rainfall 
runoff  samples  were  collected  at  SS-10B,  SS-12A,  SS-12, 
SS-13,  and  SS-TAILS  at  Ramsay  Flats.  A high  flow  bedload 
sample  was  collected  downstream  of  Rocker  at  SS-09  and  down- 
stream of  Ramsay  Flats  at  SS-13. 

Additional  Data  and  Rationale 


No  additional  data  are  required.  • The  previous  technical 
memorandum  on  data  needs  had  identified  contaminants  present 
in  snow  on  Ramsay  Flats  as  a data  gap.  Snow  on  tailing  can 
wick  contaminants  up  from  the  tailings.  Recreational  use  of 
the  snow  fields  could  then  present  an  exposure  pathway.  It 
has  since  been  determined  that  this  potential  exposure  path- 
way is  of  such  a limited  duration  that  quantifying  it  is  not 
necessary . 
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NOTE;  SITE  FEATURES  ARE  NOT  TO  SCALE. 
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ROCKER  FSU 


Available  Data 


This  FSU  is  bracketed  by  RI  sampling  stations;  one  upstream 
and  one  downstream.  A high  flow  sediment  sample  was  taken 
at  the  downstream  station,  SS-09,  during  spring  runoff.  The 
approximate  location  of  these  sampling  stations  in  relation 
to  Rocker  is  indicated  in  Figure  3-7. 

Additional  Data  and  Rationale 


Surface  water  samples  during  high  flows  would  indicate  if 
increased  arsenic  loading  occurs  during  these  periods.  How- 
ever, additional  high  flow  samples  cannot  be  obtained  this 
year. 

FSU  III-l 


Available  Data 


Two  RI  surface  water  sampling  stations  are  within  this  FSU. 
No  bedload  sediment  samples  were  taken  during  the  RI . These 
sampling  stations  are  shown  in  Figure  3-8.  Two  spring  run- 
off sampling  stations  and  one  spring  bedload  station  are 
within  the  FSU. 

Additional  Data  and  Rationale 


No  additional  data  area  required. 
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FIGURE  3-8  FSUm-1 

SURFACE  WATER  AND  SEDIMENT  SAMPLING 
LOCATIONS:  AVAILABLE  DATA 


FSU  III-2 


Available  Data 


Eight  RI  surface  water  sampling  stations  and  two  bedload 
sediment  sampling  stations  are  located  within  this  FSU.  One 
spring  surface  water  sampling  site  is  within  this  FSU.  These 
sampling  stations  are  shown  in  Figure  3-9. 

Additional  Data  and  Rationale 


No  additional  samples  are  required. 
FSU  IV 


Available  Data 


Fourteen  RI  surface  water  sampling  stations  and  two  RI  bed- 
load sampling  stations  are  located  within  this  FSU.  Several 
of  these  are  located  on  the  Warm  Springs  Ponds.  Four  spring 
surface  water  samples  for  high  flows,  and  point  source,  and 
one  high  flow  bedload  are  within  this  FSU.  Because  of  the 
potential  for  large  quantities  of  tailings  in  the  bypass 
(due  to  high  stream  flows  and  breaching  of  the  Warm  Springs 
Ponds  diversion)  additional  sediment  samples  are  currently 
being  collected  to  characterize  the  sediments  of  the  Mill- 
Willow  Bypass.  These  sampling  stations  are  shown  in 
Figure  3-10. 

Additional  Data  and  Rationale 


No  additional  data  area  required. 
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FIGURE  3— 9.FSU  IH-2 

SURFACE  WATER  AND  SEDIMENT  SAMPLING 
LOCATIONS:  AVAILABLE  DATA 


GROUNDWATER 


Data  exists  for  domestic  wells,  irrigation  wells,  existing 
historic  monitoring  wells,  monitoring  wells  installed  as 
part  of  the  RI  and  wells  installed  by  the  responsible  party 
(RP) . It  is  anticipated  that  approximately  40  percent  of 
all  existing  domestic  wells  were  inventoried  as  part  of  the 
RI , but  not  all  inventoried  wells  were  sampled.  Existing 
wells  of  any  type  were  sampled  during  the  RI  only  if  infor- 
mation was  available  on  well  construction.  Domestic  wells 
were  sampled  once  or  twice  during  the  RI , while  historic 
monitoring  wells  and  wells  installed  as  part  of  the  RI  were 
sampled  a maximum  of  five  times  over  the  period  of  one  year. 
The  wells  installed  by  the  RP  were  only  recently  sampled. 

The  figures  for  this  section  do  not  differentiate  between 
well  types,  i.e.,  domestic,  irrigation,  historic  monitoring 
and  RI  monitoring  wells,  however  deep  wells  are  distin- 
guished from  shallow  wells. 

Background  data  for  the  deeper  water-bearing  zones  in  both 
the  Summit  and  Deer  Lodge  Valleys  are  available  and  are  suf- 
ficient to  document  water  quality. 

A literature  review  will  be  performed  to  determine  the  con- 
centrations of  inorganics  in  shallow  groundwater  from  areas 
that  are  geologically  similar  but  relatively  unaffected  by 
past  mining  practices.  If  the  literature  shows  that  pre- 
mining concentrations  are  several  orders  of  magnitude  below 
concentrations  found  in  the  shallow  groundwater,  background 
samples  may  not  be  an  issue  at  this  site.  If  pre-mining 
concentrations  stated  in  the  literature  are  close  to  what  is 
present  at  the  site,  background  areas  will  have  to  be  located 
and  samples  of  the  alluvial  aquifer  obtained. 
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A complete  analysis,  including  common  anions  and  cations,  of 
groundwater  quality  is  necessary.  If  existing  data  contain 
a full  suite  of  compounds,  these  data  will  be  used.  If  ex- 
isting data  do  not  contain  a full  suite  of  compounds,  addi- 
tional samples  from  at  least  two  existing  monitoring  wells 
above  Miles  Crossing  will  be  taken  and  a complete  analysis 
will  be  performed. 

The  reason  for  obtaining  a complete  analysis  is  that  metals 
will  interact  with  one  another.  Without  knowledge  of  all 
species  present,  the  magnitude  of  the  interactions  cannot  be 
determined.  For  example,  the  presence  of  excessive  amounts 
of  manganese  in  drinking  water  can  cause  a deficiency  of 
copper  in  humans.  This  potential  health  problem  will  not  be 
evident  by  only  looking  at  the  copper  concentrations  of 
water . 

FSU  1-1 


Available  Data 


Data  are  available  on  two  domestic  wells,  twelve  existing 
monitoring  wells  and  nine  wells  installed  as  part  of  the  RI . 
All  wells  were  sampled  during  the  RI . Both  aquifers  are 
represented  by  this  sampling.  The  location  of  these  wells 
is  shown  in  Figure  3-11. 

Additional  Data  and  Rationale 


No  additional  data  are  required  for  this  area. 
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FIGURE  3-11  FSU  1-1 
GROUNDWATER  SAMPLING  LOCATIONS: 
AVAILABLE  DATA 


FSU  1-2 


Available  Data 


Thirteen  historic  monitoring  wells  and  four  monitoring  wells 
installed  during  the  RI  were  sampled.  Data  are  available 
that  are  representative  of  both  aquifer  systems.  The  loca- 
tion of  these  wells  is  shown  in  Figure  3-12. 

Additional  Data  and  Rationale 

No  additional  data  are  required  for  this  area. 

FSU  AREA  II 


Available  Data 


Data  are  available  for  fifteen  domestic  wells,  predominantly 
in  the  deeper  aquifer,  and  five  monitoring  wells  installed 
during  the  RI  for  this  FSU.  No  historic  monitoring  wells 
were  sampled  in  this  FSU.  Figure  3-13  shows  the  location  of 
these  wells. 

Additional  Data  and  Rationale 


No  additional  data  are  required  for  this  area. 
ROCKER  FSU 


Available  Data 


Two  domestic  wells  are  present  downgradient  of  Rocker  in  the 
deep  aquifer.  One  of  these  wells  was  sampled  during  the  RI . 
These  two  wells  can  be  found  in  Figure  3-13  as  the  two  deep 
wells  (as  indicated  by  the  symbol  0 ) immediately  west  of 
Rocker . 
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FIGURE  3-12  FSU  1-2 
GROUNDWATER  SAMPLING  LOCATIONS 
AVAILABLE  DATA 


NOTE:  SITE  FEATURES  ARE  NOT  TO  SCALE. 
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FIGURE  3-13.FSU  STREAMSIDE  AHEAU 
GROUNDWATER  SAMPLING  LOCATIONS: 
AVAILABLE  DATA 


In  the  summer  of  1987,  the  responsible  party  (RP)  installed 
several  wells  in  both  the  shallow  and  deep  aquifers.  The 
exact  locations  of  these  wells  are  not  known  at  this  time. 
Obtaining  their  data  is  necessary  to  determine  the  potential 
risk  from  drinking  groundwater  in  this  area.  This  area  is 
important  because  grab  samples  in  the  area  of  the  old  arsenic 
plant  indicated  arsenic  concentrations  at  1 percent. 

Additional  Data  and  Rationale 


The  RP  ' s data  will  be  obtained  for  information  on  ground- 
water  quality  near  the  old  arsenic  plant. 

FSU  III-l 


Available  Data 


Two  deep  domestic  wells  are  present  in  this  FSU.  The  loca- 
tions of  these  wells  are  shown  in  Figure  3-14.  Mo  monitor- 
ing wells  were  installed. 

Additional  Data  and  Rationale 


Data  on  the  quality  of  the  shallow  aquifer  would  be  neces- 
sary for  determining  potential  risk  from  use  of  this 
aquifer.  However,  the  lack  of  shallow  aquifer  data  in  this 
region  does  not  preclude  the  completion  of  a site  wide 
assessment.  The  tailings  are  not  saturated  in  this  area  as 
in  areas  upstream.  It  is  unlikely  that  contamination  of  the 
shallow  aquifer  has  occurred  in  this  area.  In  addition, 
limited  receptors  are  present  in  this  area.  Therefore,  no 
additional  data  are  required. 
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FIGURE  3-14  FSUIH  1 
GROUNDWATER  SAMPLING  LOCATIONS 
AVAILABLE  DATA 


FSU  III-2 


Available  Data 


Four  domestic  wells  and  one  RI  installed  monitoring  well  are 
located  in  this  FSU.  All  wells  are  within  the  deep  aquifer. 
These  locations  are  shown  in  Figure  3-15. 

Additional  Data  and  Rationale 


As  is  the  case  with  FSU  III-l,  data  on  the  quality  of  the 
shallow  aquifer  would  be  useful,  but  it  is  not  critical  for 
the  completion  of  the  site-wide  public  health  assessment. 

FSU  IV 


Available  Data 


Eight  deep  domestic  wells,  ten  historic  monitoring  wells  and 
six  wells  installed  as  part  of  the  RI  were  sampled  as  part 
of  the  RI . Data  are  available  on  both  aquifer  systems  in 
this  FSU.  All  locations  are  shown  in  Figure  3-16. 

Fifteen  additional  dual  completion  wells  are  currently  being 
installed  in  the  Warm  Springs  Pond  area.  The  exact  loca- 
tions of  these  wells  has  not  been  made  available. 

Additional  Data  and  Rationale 


No  additional  data  are  required  for  this  area. 


AIR 


Air  monitoring  data  were  not  taken  as  part  of  the  RI . His- 
toric data  are  available  for  selected  FSU ' s , as  indicated  on 
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FIGURE  3-15  FSUm-2 
GROUNDWATER  SAMPLING  LOCATIONS 
AVAILABl  E DATA 


WARM  SPRINGS 
TREATMENT  PONDS 


FIGURE  3— 16.FSU  Iff 
GROUNDWATER  SAMPLING  LOCATIONS 
AVAILABLE  DATA  ] 


the  land  use  maps.  However,  most  monitoring  stations  are 
located  upwind  of  the  source  of  contamination  within  the 
FSU’s  that  contain  monitoring  stations. 

Air  quality  of  those  areas  with  documented  dust  storms  will 
be  obtained  if.  residential  soil  sampling  indicates  high  con- 
centrations of  contaminants.  Modeling  would  be  initially 
performed  to  determine  the  potential  concentrations  of  con- 
taminants in  air.  If  modeling  determined  the  potential  for 
high  contaminant  concentrations  in  air  (high  enough  to  pre- 
sent a risk),  air  quality  sampling  would  occur.  However,  at 
this  time,  air  monitoring  data  are  not  required  for  the 
site-wide  assessment. 

The  potential  concentration  of  contaminants  present  in  the 
breathing  zone  at  tailings  sites  used  for  recreational  pur- 
poses (Colorado  Tailings,  Ramsay  Flats)  will  be  estimated 
through  modeling.  Additional  data  are  not  required  to  sup- 
port this  effort. 
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Section  4 
SUMMARY 


In  summary  the  following  data  will  be  obtained  in  support  of 
the  preliminary  PHEA: 

o Soil  samples  from  Rocker  and  Ramsay  residential 

areas.  XRF  screening  will  be  conducted  initially 
to  determine  "hot"  spots  in  the  residential  areas. 
Surface  soil  samples,  0 to  2 inches  in  depth,  will 
then  be  taken  in  at  least  five  locations  in  each 
community.  If  all  areas  provide  similar  readings 
using  XRF  screening,  samples  will  still  be  taken 
to  rule  out  the  possibility  of  an  evenly  dis- 
tributed high  background  of  metals.  The  results 
of  this  initial  sampling  will  determine  if  a more 
extensive  data  collection  effort  is  required. 

These  two  residential  areas  were  chosen  because  of 
the  possible  presence  of  wind  blown  tailings  and 
contaminated  materials.  Both  areas  are  in  prox- 
imity to  streamside  tailings,  the  winds  blow  in 
the  direction  of  residential  areas  from  the  tail- 
ings, and  data  are  not  currently  available  to 
examine  the  potential  risks. 

o Complete  analysis,  including  common  anions  and 

cations,  of  groundwater  quality.  If  existing  data 
contains  a full  suite  of  compounds,  these  data 
will  be  used.  If  existing  data  do  not  contain  a 
full  suite  of  compounds,  additional  samples  will 
be  taken  from  at  least  two  existing  monitoring 
wells  above  Miles  Crossing  and  a complete  analysis 
will  be  performed. 
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The  reason  for  obtaining  a complete  analysis  is 
that  metals  will  interact  with  one  another.  With- 
out knowledge  of  all  species  present,  the  magni- 
tude of  the  interactions  cannot  be  determined. 

For  example,  the  presence  of  excessive  amounts  of 
manganese  in  drinking  water  can  cause  a deficiency 
of  copper  in  humans.  This  potential  health  prob- 
lem will  not  be  evident  by  only  looking  at  the 
copper  concentrations  of  water. 

o Groundwater  quality  data  of  both  the  alluvial  and 
deep  aquifer  near  the  Rocker  area.  The  RP  con- 
ducted investigation  during  the  summer  of  1987  in 
this  area.  Obtaining  their  data  is  necessary  to 
determine  the  potential  risk  from  drinking  ground- 
water  in  this  area.  This  area  is  important  because 
grab  samples  in  the  area  of  the  old  arsenic  plant 
indicated  arsenic  concentrations  at  1 percent. 

o Air  quality  modeling  will  be  conducted  on  tailings 
that  are  used  for  recreational  purposes  (Ramsay 
Flats  and  Colorado  Tailings) . The  potential 
exists  for  inhalation  and  subsequent  ingestion  of 
tailings  materials  that  have  been  transported  into 
the  breathing  zone  through  vehicular  traffic.  The 
potential  health  risk  to  young  people  (age  12-18) 
that  use  these  areas  must  be  examined. 

Background  samples  for  surface  water,  groundwater, 
and  soils  will  not  be  obtained  at  this  time.  A 
literature  review  will  be  performed  to  determine 
concentrations  of  inorganics  in  environmental 
media  at  geologically  similar  sites  that  have  not 
been  mined,  or  prior  to  mining  activities.  If  the 
literature  shows  that  pre-mining  environmental 
concentrations  are  several  orders  of  magnitude 
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below  current  concentrations,  background  samples 
may  not  be  an  issue  at  this  site.  If  pre-mining 
concentrations  are  close  to  what  is  present,  back- 
ground samples  will  have  to  be  obtained.  A soils 
study  is  currently  underway  for  the  Butte  area,  as 
part  of  another  study,  and  the  potential  exists  to 
utilize  data  obtained  by  it  for  background  condi- 
tions at  the  SBC  site. 

The  preliminary  site-wide  PHEA  will  be  performed 
on  data  available  from  the  literature,  the 
remedial  investigation,  the  supplemental  remedial 
investigation,  and  that  described  above. 

Litigation  quality  data  are  not  necessary  for  this 
preliminary  effort.  It  is  an  iterative  document 
and  will  be  refined  as  more  data  become  available 
on  each  operable  unit  during  the  feasibility  study 
for  that  operable  unit. 
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